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© Image forming apparatus. 



© In an image forming apparatus including a digital 
image processing device, an overlay memory (11) 
stores predetermined image data The image data 
stored in the overlay memory (11) is read at a 
predetermined timing in a predetermined cycle and 
composite data is made from the image data and 
image data outputted from a line memory (15). Since 
the image data stored in the overlay memory (11) is 
read at the predetermined timing in the predeter- 
mined cycle, various kinds of overlaid image which 
may include a space-magnified image can be made 

5! by arbitrarily selecting the timing and cycle for read- 
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IMAGE FORMING APPARATUS 



The present invention relates to an image for- 
ming apparatus including a digital image process- 
ing device and, more particularly, to a digital copy- 
ing machine, a laser printer, a digital facsimile, a 
copying machine having an analog device and digi- 
tal device in combination, etc. 

Conventionally, some digital copying machines 
are capable of overlay-copying. For example, in 
well-known overlay function, a part of a first original 
is read to have a memory such as a RAM store it, 
and the stored data is read from the memory as 
image data in copying a second original, so that 
the second original can be copied with the image 
data overlaid. 

In some apparatus, specific image data, for 
example, specific word data such as "SECRET" is 
stored in a memory in advance, so that an original 
can be copied with the image data overlaid through 
an overlay function. 

Using a overlay function in a conventional digi- 
tal copying machine and the like, it is impossible 
that image data of a first original read from a 
memory is magnified so that the image data is 
overlaid on a second original and that image data 
of the first original is space-magnified so that it is 
overlaid on the second original. Herein, "space- 
magnifying" means resolving image data not suc- 
cessively into units of predetermined dots and 
magnifying the image data by spacing the dot units 
out. 

Accordingly, it is an object of the present in- 
vention to provide an image forming device for an 
image processing apparatus including a digital im- 
age processing device, capable of forming various 
kinds of overlaid image which may include a 
space-magnified image. 

The present invention provides an image for- 
ming apparatus for electrostatically forming a com- 
posite image by reading image data which is 
stored in advance at a predetermined timing in a 
predetermined cycle and overlaying it on other 
image data. 

According to the present invention, since the 
image data stored in advance are read at a pre- 
determined timing in a predetermined cycle, the 
stored image data can be read in dots by spacing 
dot units out or can be read repeatedly. A space- 
magnified image can be made by selecting the 
timing and cycle for reading, and that can be 
overlaid on the inputted image data. 

The invention is described further hereinafter, 
by way of example only, with reference to the 
accompanying drawings, in which:- 

Rg. 1 is a block diagram showing the circuit 
architecture of an image processing unit in a digital 



copying machine in accordance with a preferred 
embodiment of the present invention; 

Fig. 2 is a diagram presented for explaining 
the theory in making a composite image by space- 
s magnifying data to be overlaid in 3 times mag- 
nification; 

Fig. 3 is a schematic block diagram of the 
architecture of a digital copying machine; 

Fig. 4 is a diagram showing an example of 

10 each of data to be overlaid, image data and com- 
posite data; 

Figs. 5 and 6 are timing charts presented for 
explaining the operation of the image processing 
unit shown in Fig. 1: Fig. 5 is a diagram showing 

T5 the timing in writing the data to be overlaid to an 
overlay memory, and Fig. 6 is a diagram showing 
the timing in reading the data to be overlaid and 
the timing in making composite data. 

While there will be described an image forma- 

20 tion device for a digital copying machine as a 
preferred embodiment of the present invention, it 
will be understood that the present invention should 
not be limited to a digital copying machine, but can 
be applied to an image formation apparatus having 

25 a digital image processing device, such as a com- 
bination type copying machine including both digi- 
tal and analog functions, a laser printer, a digital 
facsimile, etc. 

Now an overlay function will be explained in 

30 conjunction with the example of Rg. 2. An "overlay 
function" means to make a composite copy shown 
in Fig. 2(C) by overlaying data stored in a memory, 
namely, data to be overlaid shown in Fig. 2(A) on 
data read with an image scanner or the like, show 

35 in Rg. 2(B). 

The embodiment of the present invention is 
characterized in that the timing and the cycle in 
reading from the memory the data (A) to be over- 
laid are appropriately selected, so that the data (A) 

40 are enlarged into the data (C) through a space- 
magnifying process by spacing dot units of the 
data (A) out. 

Referring to Rg. 2(C), the data three times as 
large as the original data to be overlaid are ob- 

45 tained through a space-magnifying process. Mag- 
nification for space-magnifying can be arbitrary 
and, moreover, a process other than the space- 
magnifying process can be performed. 

Then, the constitution of the embodiment will 

so be described. Fig. 3 is a block diagram showing 
the schematic architecture of the digital copying 
machine related to the preferred embodiment. 

An original 2 is positioned on an original holder 
1 . Contents of the original 2 are read by an image 
scanner 3 and transferred to the image processing 
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unit 4. The image processing unit 4, which is to be 
explained in detail below, comprises storage 
means for storing image data, image data reading 
means for reading the image data stored in the 
storage means at a predetermined timing in a 
predetermined cycle, and composite data making 
means for making composite data from the image 
data read from the storage means and the image 
data inputted from the image scanner 3. The image 
processing unit 4 outputs an electric signal to an 
LSU 5. The LSU includes a laser wiring unit, etc., 
drives the laser in response to the electric signal 
received from the image processing unit 4, and 
directs a laser beam to a print device 6. The print 
device 6 includes a photoreceptor in which an 
image is electrostatically formed. The photorecep- 
tor is exposed with the laser beam to form an 
electrostatic latent image. The latent image is de- 
veloped into a toner image, and the toner image is 
transferred to a copy paper 7 and fused thereon. 
Thus a copying process is finished. 

Although the contents of the original 2 are 
directly read by the image scanner 3 in this em- 
bodiment, they may be illuminated with light from a 
fighting system so that reflecting light from the 
original 2 may be read by an image sensor, such 
as a CCD. The image scanner 3 and the image 
sensor usually include an A/D converting circuit 
and, therefore, the signal outputted therefrom is a 
digital signal. 

Fig. 1 is a block diagram showing the circuit 
architecture of the image processing unit 4 in de- 
tail. The general structure and operation of the 
image processing unit 4 will be described with 
reference to Fig. 1. 

The image processing unit 4 includes an over- 
lay memory 1 1 . The overlay memory 1 1 may be a 
reloadable memory including a RAM, for example. 
Namely, contents in the overlay memory can be 
changed with data read by the image scanner 3 
(referred to as "IS data" below). 

The IS data read by the image scanner 3 can 
be written in the overlay memory 1 1 through an IS 
interface 12. When data are written in the overlay 
memory 11, a range to be written is specified by 
written range specifying circuits 13, 14 with regard 
to a primary scanning direction and a secondary 
scanning direction of the image scanner 3. More 
specifically, in writing the IS data in the overlay 
memory 1 1 in accordance with a clock of aHz, the 
written range specifying circuit 13 related to the 
primary scanning direction outputs a timing signal 
for starting and ending writing ih the primary scan- 
ning direction in accordance with the clock of aHz. 
The written range specifying circuit 14 related to 
the secondary scanning direction outputs a timing 
signal for starting and ending writing in the secon- 
dary scanning direction in accordance with a hori- 



zontal synchronization signal HSYNC. Both of the 
circuits 13, 14 are applied to the overlay memory II 
as an operation enable signal ENABLE. Accord- 
ingly, a written range for writing the IS data, which 
5 is given two-dimensionaliy as (primary scanning 
direction) x (secondary scanning direction), can be 
specified. 

The written range specified with regard to the 
primary and secondary scanning directions by both 

io of the written range specifying circuits 13, 14 can 
be varied by a tablet device (not shown) connected 
to the digital copying machine. Namely, the tablet 
device is set in a written range specifying mode to 
specify two points on a tablet plate, so that a 

rs rectangular region having the two points as op- 
posite vertices can be inputted as a required writ- 
ten range to the range specifying circuits 13, 14 
related to the primary and secondary scanning 
directions, respectively. 

20 When the data read by the image scanner 3 
are processed to transfer to the LSU 5, the IS data 
read by the image scanner 3 are temporarily stored 
in the line memory 1 5 through the IS interface 1 2 
and then outputted to the LSU 5 through a com- 

25 posite data making circuit 16, a buffer 17 and a line 
memory 18. The composite data making circuit 16, 
the buffer 17 and the line memory 18 are circuits 
necessary for making composite data from the IS 
data and data to be overlaid which are read from 

30 the overlay memory 1 1 . 

In making a composite data, contents in the 
line memory 15 are read in accordance with a 
reading clock of aHz and transferred to the com- 
posite data making circuit 16. 

35 On the other hand, while the overlay memory 

11 is enabled by an overlay position specifying 
circuit 19 related to the primary scanning direction 
and an overlay position specifying circuit 20 related 
to the secondary scanning direction, data in the 

40 overlay memory 1 1 can be read. The overlay posi- 
tion specifying circuit 19 related to the primary 
scanning direction and the overlay position specify- 
ing circuit 20 related to the secondary scanning 
direction determine the timing at which the overlay 

45 memory 1 1 is enabled to read, so that a range in 
the IS data is specified to which the data read from 
the overlay memory 1 1 is overlaid. 

The range specified by the overlay position 
specifying circuit 19 related to the primary scan- 
so ning direction and the overlay position specifying 
circuit 20 related to the secondary scanning direc- 
tion can be varied by a tablet device and so on 
similar to the range specified by the written range 
specifying circuits 13, 14. 

55 Data in the overlay memory 1 1 are read one bit 

at a time in accordance with a reading clock of 
a/bHz applied from a reading clock generating cir- 
cuit 21. "b" is a magnification determining con- 
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stant. A buffer 22 is connected in parallel with a 
buffer 23 always keeping "0", and these buffers 22 , 
23 are selectively operated by a selector 24. The 
selector 24 selects the buffer 22 or 23 in response 
to a clock of a*c/bHz from an overlay clock gen- 
erating circuit 25 where "c" is also a magnification 
determining constant. Either the buffer 22 or the 
buffer 23 is selected to apply its output to the 
composite data making circuit 16. One-bit units of 
data read from the overlay memory 11 are spaced 
out by switching between the buffers 22 and 23, 
and thus a space-magnifying process is performed. 

The composite data making circuit 16 super- 
poses the IS data received from the image scanner 
3 on an output from the buffer 22 or 23 to output 
composite data to the next processing circuit 
through the buffer 17 and the line memory 18. 

Each circuit of the image processing unit 4 is 
enabled by a signal E received from the overlay 
timing generating circuit 26. The overlay timing 
generating circuit 26 outputs the signal E in accor- 
dance with a vertical synchronizing signal VSYNC 
and a horizontal synchronizing signal HSYNC 
which are reading and scanning start signals for the 
image scanner 3. 

The operation of the circuit shown in Fig. 1 will 
now be described referring to specific data. 

Fig. 4(A) shows an example of data to be 
overlaid which are stored in the overlay memory 
11, Fig. 4(B) shows the IS data (image data on 
which other data are overlaid) read by the image 
scanner 3 and Fig. 4(C) shows contents of com- 
posite data made from raw c in (B) and raw (a + 1) 
in (A). Fig. 5 is a diagram showing a timing in 
writing data to be overlaid, shown in Fig. 4(A) to 
the overlay memory 11 in Fig. 1. 

Now, the operation of writing data to the over- 
lay memory 11 will be described with reference to 
Figs. 1, 3, 4(A) and 5. To facilitate the understand- 
ing, tinning signals in Fig. 5 are marked with sym- 
bols ® to ©, respectively, and signal lines in the 
circuit in Fig. 1 related to those cut signals are 
marked with like symbols, respectively. 

When an inverted horizontal synchronizing sig- 
nal HSYNC ® is turned from "Low" to "High" and 
the image scanner 3 starts reading an original in 
the primary scanning direction, a signal E® out- 
putted from the overlay timing generating circuit 26 
turns "High", so that the IS interface 12 is enabled. 
The IS interface 12 and the overlay memory 11 
receive a clock signal © of aHz. 

Meanwhile, the overlay memory 11 is enabled 
while receiving an enable signal © from the 
written range specifying circuit 13 related to the 
primary scanning direction and the written range 
specifying circuit 1 4 related to the secondary scan- 
ning direction. Accordingly, when the overlay mem- 
ory 11 is enabled, data a, (a + 1), (a + 2) © 



outputted from the IS interface 12 are written to the 
overlay memory 1 1 in accordance with the writing 
clock akz ©. 

Thus, the contents in the overlay memory 11 
s can be rewritten with data read by the image 
scanner 3. 

Fig. 6 is a timing diagram in reading data from 
the overlay memory 1 1 and making composite data 
from the data and IS data, using the circuit shown 

10 in Rg. 1. Similar to Fig. 5, timing signals are 
marked with symbols CD to @ . respectively, 
and signal lines corresponding to those of the 
circuit in Fig. 1 are marked with like symbols. 

The composite image making operation em- 

75 ploying an overlay function will be described with 
reference to Figs. 1, 3, 4 and 6. Herein, a case 
where a composite image is made by data in raw 
(a + 1), in Fig. 4(A) and raw c in Fig. 4(B) will be 
explained as an example. 

20 Data of the original 2 are read by the image 

scanner 3, and the image data c © are apptied to 
the line memory 15 through the IS interface 12 and 
outputted to the composite data making circuit 1 6. 
On the other hand, when the enable signal © 

25 outputted from the overlay position specifying cir- 
cuit 19 related to the primary scanning direction 
and the overlay position specifying circuit 20 re- 
lated to the secondary scanning direction turns 
"High", the overlay memory 11 is enabled, so that 

30 the data to be overlaid, (a + 1) ®, which are 
stored in the overlay memory 11 are read one bit 
at a time in dots in accordance with the reading 
clock ® of a/bHz which is applied from the 
reading clock generating circuit 2 t and applied to 

35 the buffer 22. 

The selector 24 switches between the buffer 22 
keeping the data to be overlaid, (a + 1) ®, and 
the buffer 23 always keeping "0" data in accor- 
dance with a timing of the clock © of a*c/bHz, 

40 and an output from the buffer 22 or 23 is selec- 
tively applied to the composite data making circuit 
16. 

Thus, image data c + (a + 1) © are 
obtained as a composite output from the composite 

45 data making circuit 16. 

In this embodiment, the data to be overlaid, 
which is stored in the overlay memory 1 1 , is super- 
posed as space-magnified data enlarged three 
times as large as the original data by selecting the 

so timing of reading data to be overlaid and the cycle 
of applying the data to the composite data making 
circuit 16. However, if the reading timing of the 
overlay memory 1 1 is set at aHz and the selector 
24 always selects the buffer 22, the data to be 

55 overlaid can be enlarged without space-magnifying. 

Further, the reading timing of the overlay mem- 
ory 11 can be changed line by line so that the 
pattern of the overlay data is transformed. 
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Instead of the composite data making circuit 16 
making composite data from image data and data 
to be overlaid, those data may be individually ap- 
plied to the LSU 5 and copied in different colors in 
the print device 6. For example, if the data to be 
overlaid is a mark such as "SECRET", the mark 
may be copied in red and the image data in black. 

While there has been illustrated and described 
what is at present considered to be a preferred 
embodiment of the present invention, it will be 
understood by those skilled in the art that various 
changes and modifications may be made, and 
equivalents may be substituted for elements there- 
of without departing from the scope of the invention 
as defined in the appended claims. 



Claims 

1. An image forming apparatus comprising: 

a photoreceptor in which an image is electrostati- 
cally formed; 

image data input means for inputting image data; 
storage means for storing predetermined image 
data; 

image data reading means for reading the image 
data stored in said storage means at a predeter- 
mined timing in a predetermined cycle; 
composite data making means for making compos- 
ite data from the image data inputted from said 
image data input means and the image data read 
by said image data reading means; and 
exposure means for exposing said photoreceptor 
corresponding to an output from said composite 
data making means. 

2. An apparatus according to claim 1, further 
comprising image data rewriting means for rewrit- 
ing the image data stored in said storage means 
with the image data inputted from said image data 
inputting means. 

3. An apparatus according to claim 1, wherein 
said image data includes a plurality of pixels, and 
said image data reading means reads said plurality 
of pixels at regular intervals. 

4. An apparatus according to claim 2, wherein 
said image data includes a plurality of pixels, and 
said image data reading means reads said plurality 
of pixels at regular intervals. 

5. An image forming apparatus comprising: 

a photoreceptor in which an image is electrostati- 
cally formed; 

image data input means for inputting image data; 
storage means for storing predetermined image 
data; 

image data reading means for reading image data 
stored in said storage means at a predetermined 
timing in a predetermined cycle; 
first exposure means for exposing said photorecep- 



tor corresponding to the image data inputted by 
said image data input means; and 
second exposure means for exposing said 
photoreceptor corresponding to the image data 
5 read by said image data reading means. 

6. An apparatus according to claim 5, further 
comprising at least first and second developing 
means; 

said first developing means being used, when said 
;o photoreceptor is exposed by said first exposure 
means and an image is electrostatically formed in 
said photoreceptor, for developing said image; and 
said second developing means being used, when 
said photoreceptor is exposed by said second ex- 
is posure means and an image is electrostatically 
formed in said photoreceptor, for developing said 
image. 

7. An apparatus according to claim 6, wherein 
said first and second developing means includes 

20 toners different in color, respectively. 
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© Image forming apparatus. 

© In an image forming apparatus including a digital 
image processing device, an overlay memory (11) 
stores predetermined image data. The image data 
stored in the overlay memory (11) is read at a 
predetermined timing in a predetermined cycle and 
composite data is made from the image data and 
image data outputted from a line memory (15). Since 
the image data stored in the overlay memory (11) is 
read at the predetermined timing in the predeter- 
mined cycle, various kinds of overlaid image which 
may include a space-magnified image can be made 
(V)by arbitrarily selecting the timing and cycle for read- 
ying. 
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